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(57) Abstract: A coupling system couples together first and second conduits (I) in end to end relationship. The system includes 
a first formation (6) mounted adjacent an end (4) of a first conduit (I), a second formation (5) mounted adjacent an end (3) of the 
second conduit (1) and a coupling means (7) engageable with both the first and second formations (5. 6) to couple the ends (3. 4; of 
the first and second conduits (1) together. The coupling means (7) is adapted to disengage from at least one of the first and second 
formations (5, 6) if a misalignment of the axes of the first and second conduits (1) exceeds a predetermined amount. 
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A Coupling System 

The invention relates to a coupling system for coupling together first and 
second conduits in end-to-end relationship. 



Conventional techniques of installing underground power cables involve 
"excavating and preparing a trench which is suitablelorThe^yp^^ 



placing'the cable into the trench and then backfilling the trench. Typically, local authonty 
10 rales, /regulations and local conditions determine the maximum length MTnetres and tfte^ 

time duration for the excavation and backfilling operation of the trench. Accordingly, this 
' 1 dictates me spacing between the numBer of joint bays that are req uired and, therefore, the 

number of cable joints required. Typically, these restrictions result in maximum lengths 

of 500 metres between joints. As the cable joints are expensive, typically approximately 
15 £20,000, the cost of the cable joints is a significant factor in the overall cost of the cable 

installation. There is also the disadvantage that the cable joints are more prone to failure 

than the cable itself. 

In addition, the excavation of the trench must be timed to the delivery of the 
20 cable and preparation of the trench includes supporting the trench walls, usually with 
timber. Calculations indicate that for every 15m of trench supported using 1.5m polling 
boards, one 15m high tree is required. As it is common for at least 500m of trench to be 
supported in this way for conventional cable installation, this results in approximately 33 
trees being required to supply the timber for the trench. 



There is also the disadvantage that if the cable requires replacement, it is 
necessary to re-excavate the trench to remove the existing cable and install the new cable. 
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Installation of cables has been performed in some countries by first installing 
a series of pipes to form a pipeline, and then pulling the cable through the pipeline to 
g^^^^piis system has the advantage that the pipe can be installed prior to delivery of 
the cable and as the pipe is generally supplied in shorter lengths, the excavation operations 



in order to k^ Jjhe ffipe c an be over a shorter distance enabling pipes to be installed and 
backfilled in a single day. This reduces disruption to local residents and road users. 

However, there are problems with this system. Typically, the pipes used are 



formed from aplastics material. Hence, if there is a failure in the cable, the cable does not 
10 earth to ground as the pipe insulates it from the ground. This makes it difficult or 
impossible to locate a fault in the cable using existing techniques and equipment In 
addition, if is difi^cult to ensure alignment between adjoining sections of pipe. If the pipes 
are misaligned this can have an adverse effect on the cable by the cable snagging within 
the pipe during installation or being bent around a smaller radius than the cable is designed 
15 for. 

In accordance with a first aspect of the present invention there is provided 
a coupling system for coupling together first and second conduits in end-to-end 
relationship, the system comprising a first formation mounted adjacent an end of the first 
20 conduit, a second formation mounted adjacent an end of the second conduit, and a 
coupling means engageable with both the first and second formations to couple the ends 
of the first and second conduits together, and the coupling means being adapted to 
disengage from at least one of the first and second formations if a misalignment of the axes 
of the first and second conduits exceeds a predetermined amount. 



Preferably, the first and second formations comprise flanges on the respective 
external side walls of the conduit Typically, the flanges extend circumferentially around 
the conduits. 
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Typically, the formations are adapted to butt against each other. 

Preferably, a misalignment in the axes of the conduits exceeding the 
predetermined amount causes a deformation of the coupling means resulting in the 
5 coupling means disengaging from one of the formations. 

Preferably, the deformation is an elastic deformation of the coupling means. 



However, alternatively, the deformation could be a plastic deformation or a deformation 



resulting in failure or breakage of the coupling means. 



Preferably, where the first and second end formations are flanges, the 
coupling means comprises a U-shaped member a(fepted to fit over tte flanges 



Typically, the end of the first conduit may comprise a male member and the 
15 end of the second conduit may comprise a female member, and the male member at the end 
of the first conduit is adapted to be located within the female member at the end of the 
second conduit. 

Preferably, the male member is a sliding fit into the female member, and 
20 typically is inserted by a relative linear movement of the first and second conduits. 

Typically, the male member extends between the end of the first conduit and 
the first formation and typically the second formation is located at the end of the second 
conduit, and the female member extends from the second formation away from the end 
25 such that when the male member is engaged with the female member, the first formation 
butts against the second formation. Alternatively, the second formation may be located 
part way along the female member. 
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Preferably, the coupling system may further comprise a sealing member, the 
sealing member forming a seal between the male and female members when the male 
member is inserted into the femalTmem may comprises 



elastically deformable member, such as a rubber seal, for example and 0-nng seal. 



Typically, the sealing member is mounted on one of the female or male 



members prior to insertion of the male member into the female member. 



Preferably the sealing member is mounted on the inside of the female 
10 member, and may be located between the end of the female ' menibibr and the second 
formation. 



Typically the coupling means is adapted to disenga ge from t he one of the 
first and second formations when the relative angles between the longitudinal axes of the 
15 first and second conduits is greater than 1 0°, preferably if the relative angle is greater than 
5°, and most preferably, if the relative angle is greater than 1°. 



In accordance with a second aspect of the present invention, there is provided 
a non-metallic conduit comprising electrical conducting means extending between the 
20 inner side wall of the conduit and the outer side wall of the conduit. 

Typically, the non-metallic conduit is adapted to have an electrically- 
conducting cable, having an outer sheath having an electrically conducting outer surface, 
inserted therein. 

25 

Preferably , the electrical resistance of the electrical conducting means is less 
than or equal to the electrical resistance of the electrically conducting surface of the outer 
sheath of the cable to be inserted into the conduit. 
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In one example of the invention, the electrical conducting means may be 
provided by a conducting material introduced into the non-metallic material of the conduit, 



5 m T>ptcally7^c<mducting material may be a semi-conducting material, such 

as semi-conducting carbon black. i ^ ^ m ^ mmmm _ — — ^ 



In a second example of the invention, the electrical conducting means may 



be provided by an electrically-conductive coating applied to an end of the conduit, such 
10 that the coating extends from the inner side i wall, across the end of the conduit; 15 thejuler* 
side wall. 

Typically, where the electrical conducting means comprises a coating, the 
coating may comprise a colloidal graphite coating. 

15 

Examples of a coupling system for a conduit in accordance with the invention 
will now be described with reference to the accompanying drawings, in which: 

Figure 1 shows two lengths of a first example of a pipe coupled together; 
20 Figure 2 is a cross-sectional view along the longitudinal axis of a portion of 

the pipes shown in Figure 1; 

Figure 3 is a cross-sectional view along the line A - A of Figure 2; 
Figure 4 shows two lengths of a second example of a pipe coupled together; 
Figure 5 shows two lengths of a third example of a pipe coupled together; 

25 and 

Figure 6 is a cross-sectional view along the longitudinal axis of a portion 
of the pipes shown in Figure 5. 
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Figure 1 shows two lengths of pipe 1 . Each of the pipes 1 has a female end 
3 and a male end 4. The male end 4 extends from a flange 6 adjacent to the male end 4 
and the female end 3 terminates in a flange 5. As shown in Figure 2, the male. encLl fits _ 
within the female e nd 3 s uch that the flanges 5, 6J}utt against each other. Sprung steel 
5 clips 7 are placed over the flanges 5, 6, as shown in Figure 3. 

In the event that the pipes 1 are laid such that the longitudinal axes of the 
pipes 1 are misaligned, the clips 7 are designed such that if the angle of misalignment 
exceeds a predetermined amount, which may be for example 1°, the clips 7 either break 
10 orjiisOT^g^^ This is caused because a misaUgiiment of the^pipes I ~ 
will cause a section of the flanges 5, 6 to separate from each other, thereby expanding at 
least one of the clips 7 and causing them to either break or disengage from the flanges 5, 
6. ... . . : _ „ _ _ ... 



IS The pipes 1 are manufactured from a plastics material, such as PVC. 

However, the ends 3, 4 of the pipes 1 are coated with a conductive coating 8 which 
extends across the ends 3, 4 of the pipes 1 and onto both the inner and outer side walls of 
the pipes 1. Hence, the conductive coatings 8 provide a conductive path between the 
internal side wall of the pipes 1 and the external side walls of the pipes 1 . 

20 

In use, the pipes 1 can form part of an underground power cabling system in 
which first a series of pipes 1 are laid and buried to form a pipeline along the path that the 
power cable is to follow. After the pipes 1 have been buried, a power cable can then be 
inserted through the pipes 1 to install the power cable within the pipes 1. 

25 

This has advantages over conventional power cable installation systems 
which generally involve excavating a trench, inserting the power cable into the trench and 
then backfilling the trench to complete the installation. As discussed above, this 
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conventional system has a number of disadvantages and by installing a pipeline and then 
' inserting the cable into the pipeline reduces or overcomes the disadvantages of this 
WmVehlionaTsysteriC " .«,■--■--«—--- — 

5 Generally, power cables are provided with an outer sheath which has a 

conductive coating applied to it. Therefore, an advantage of having the conductive 
coatings 8 at the ends of the pipes 1 is that if the cable develops a fault, leakage current 
will be transmitted along the conductive coating on the external surface on the sheath of 
*m». the cable, an d where the sheath of the cable touches the conductive coating 8 on the 
''--flr* mtemal^si^e wan^tKe^piri, theTeakage cmretit Will piss thioiigfr the co>nctacthre 
coating from the internal side wall, across the end of the pipe 1 to the external side wall, 
and then be grounded by the earth surrounding the pipe 1. If some type of conductive path 
is not provided between the inner and outer side walls of the pipes 1, leakage current 
would not be grounded because the pipes 1 are electrically insulating. 

15 

Therefore, the conductive coatings 8 provide a conductive path from the cable 
to the ground in which the pipe 1 is buried, and permit conventional power cable fault 
location equipment to be used to identify the approximate location of the cable fault. 

20 Typically, the conductive coating 8 may be a colloidal graphite coating, which 

may be applied, for example, by dipping the ends of the pipe 1 in liquid colloidal graphite 
and then permitting the coating to harden. 

Figure 4 shows a second example of a pipe 10 in which polymeric material 
25 from which the pipe 1 is manufactured includes a conductive filler material to establish a 
conductive path through the side wall of the pipe 1. This can be used as an alternative, or 
in addition to the conductive coatings 8 to provide an electrically conducting path between 
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the inner and outer side walls of the pipe 2. A suitable filler material may be, for example 
semi-conducting carbon black. 

Apart from the conductive filler material being used to replace the coatings 
5 8, the pipes 10 are the same as the pipes 1, and couple together in the same way. 

Figure 5 shows two lengths of pipe 20. The lengths of pipe 20 are similar to 
the lengths of pipe 1, the main difference being the presence of an O-ring seal 21 that acts 
as a seal at the connection between the pipes 20. Each of the pipes 20 has a female end 23 
10 and a male end 24. The male end 24 extends from a flange 26 adjacent to the male end 24 
and the female end 23 includes a flange 25. As shown in Figure 6, the male end 24 fits 
within the female end 23. 

Adjacent to edge 30 of the female end 23, the inside surface of the female end 
15 23 has a recess 3 1 in which the O-ring seal 21 is seated. As shown in Figure 6, when the 
male end 24 is inserted into the female end 23, the O-ring seal 21 forms a seal between the 
inside surface of the female end 23 and the external surface of the male end 24. In 
addition, when the male end 24 is fully inserted into the female end 23, the flanges 25, 26 
are spaced apart from each other and the recess 3 1 and O-ring seal 21 are located between 
20 the flanges 25, 26. 

After the male end 24 has been inserted into the female end 23, four sprung 
steel clips 27 (only two shown) are placed over the flanges 5, 6 as shown in Figure 6. The 
steel clips 27 have the same function as the steel clips 7 described above and shown in 
25 Figures 1-3. 

The pipes 20 may be manufactured from the same material as the pipes 1 and 
also have the conductive coating 8 coated on to the ends 23, 24 of the pipes 20 to provide 
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a conductive path between the internal side wall of the pipes 20 and the external side walls 
of the pipes 20. The purpose of the conductive coating 8 on the pipes 20 is the same as the 
^ pmppA^of.the.£Qadiictiye coating 8 on th * pjp* g 1 anfi functions in thfi g«TP p i mann ftl L 

5 In order to ensurerthat the conductive coatingjjj^jj^^ 

conductivity of the side walls of the pipe 10 are sufficient to permit grounding to occur, ■ 
the electrical resistance of the coating 8 or the pipe side wall should not be greater than the 
electrical resistance of the surface of the outer sheath of the cable to be installed in the pipe 

1,10,20: - 
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CLAIMS 

1 . A coupling system for coupling together jSrst and second conduits in end-to- 

end relationship, the system comprising a first formation mo unted adjacent an end of the 

5 first conduit, a second formation mounted adjacent an end of the second conduit, and a 

^^^^ouglh^^ 

of the first and second conduits together, and the coupling means being adapted to 



disengage from at least one of the first and second formations if a misalignment of the axes 



of the first and second conduits exceeds a predetermined amount. 

2. A coupling system according to claim 1, wherein the first and. second 
formations comprise dariges on the respective external side walls of the pipe, 

3. A coupling system according to claim 2, wherein the flanges extend 
15 circumferentially around the conduits. 



4. A coupling system according to any of the preceding claims, wherein a 

misalignment in the axes of the conduits exceeding the predetermined amount causes 
deformation of the coupling means and/or at least one of the first and second formations, 
20 to cause the coupling means to disengage from one of the formations. 



5. A coupling system according to claim 4, wherein the deformation comprises 

an elastic deformation of the coupling means. 



25 



6. A coupling system according to any of the preceding claims, wherein the 

coupling means comprises a U-shaped member adapted to fit over the formation. 
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7. A coupling system according to any of the preceding claims, wherein the 
coupling means is adapted to disengage from the one of the first and second formations 
when lie relative aagte&hfilaaasn * h » i^pj^msi g y» g nf thfi fir?* ^nnd 1,lfg ig 

greater than 10°. ^^^^ 



8. A coupling system according to claim 7, wherein the coupling me ans is 

adapted to disengage from one of the first and second formations when the relative angles 



between the longitudinal axes of the first and second conduits is greater than 5° 



jq^**9 A coupling system according to claim 8, wherein the coupling means is 

adapted to disengage from one of the first and second formations when the relative angles 
between the longitudinal axes of the first and second conduits is greater than 1". 



10. A coupling system according to any of the preceding claims, further 

15 comprising a sealing member, the sealing member forming a seal between the male and 
femals members when the male member is inserted into the female member. 



11. A non-metallic conduit comprising electrical conducting means extending 
between the inner side wall of the conduit and the outer side wall of the conduit. 

20 

12. A non-metallic conduit according to claim 11, wherein the non-metallic 
conduit is adapted to have an electrically conducting cable inserted therein, the electrically 
conducting cable having an outer sheath having an electrically conducting outer surface. 

25 13. A non-metallic conduit according to claim 12, wherein the electrical 

resistance of the electrical conducting means is less than, or equal to, the electrical 
resistance of the electrically conducting surface of the outer sheath of the cable to be 
inserted into the conduit. 
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14. A non-metallic conduit according to any of claims 11 to 13, wherein the 

electrical conducting means comprises a conducting material introduced into the non- 
metallic material of the conduit. 

5 15. A non-metallic conduit according to claim 14, wherein the conducting 

material comprises a semi-conducting material. 

16. A non-metallic conduit according to any of claims 11 to 15, wherein the 
_ ™™ electrical conducting means is provided by an electrically conducted coating applied to an 

10^ end of Me conduit, such that the coating extends from the inner side wall across the end 
of the conduit to the outer side wall. 

17. A non-metallic conduit according to claim 14, wherein the electrically 
conductive coating comprises a colloidal graphite coating. 

15 
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